This remarkable statement by John Hunter appears to-have received little attention when it was made. The truth contained in it is now appreciated, and we have learned further that this control by the testicles over the accessory male reproductive system is maintained by means of androgens. The first part of this paper is confined to one example of such control, namely, the relationship between the prepuce and the glans penis, or between their homologues in the female.
The prepuce in the male. During embryonic life the glans penis, at first naked, is gradually enveloped by the growing prepuce, the embryonic epithelial lining of which coming into contact with -the surface of the glans at once becomes closely attached to it (Figs. 1, 2, 4). Normally the two structures come apart later, though the stage of life at which they separate varies among different species. Raynaud and Lacassagne2 say that in the mouse the glans penis and prepuce are not completely separable until about the 46th postnatal day. In the newborn human baby the prepuce is usually free at birth; but the detachment is not always complete at this time and bleeding may be caused during circumcision by the manipulation required to free a prepuce which is still adherent to the glans at one or more places.
The effect of castration. In several animals, as in the mouse, separation of the prepuce from the glans penis does not occur until *From The Chester Beatty Research Institute, The Royal Cancer Hospital (Free), London. a considerable interval after birth, and in these animals the detachment can be prevented by removing the testes. If castration is done early enough the prepuce will remain inseparable from the glans for the remainder of life (Richon and Jeandelize, 5 Retterer and Lelievre'4). This sequel of castration has been studied in the bull and cat (Retterer and Lelievre34), in the mouse (Raynaud and Lacassagne2), in the rat (Hall') and in the cat, rabbit, rat, and mouse by the author. It is interesting to note that after castration the layer of epithelium uniting the glans to the prepuce persists, and the cells which compose it retain their embryonic character and their capacity to respond to androgen by keratinization (Fig. 3) .
The prepuce in the female. In females some degree of fixation of the preputial fold to the glans clitoridis is the rule and normally lasts through life (Figs. 5, 6, 7, 8) , the epithelial partition resembling closely that seen in the castrated male.
The nature of the undifferentiated epidermis uniting the surfaces of prepuce and glans. When examined in sections stained with eosin and hematoxylin (Figs. 4, 9 ) the cells forming these epithelial conjunctions, whether in the immature animal, in the adult normal female, or in the adult castrated male, have a characteristic appearance. Each stratum of union is bounded on the two sides by a single basal layer of cuboidal or columnar cells which are deeply stained; if these cells are columnar, their long axes are at right angles to the plane of the stratum. These two basal layers of epidermis are separated from each other by a collection of rather large cells, irregular in shape and size, and without any obvious orientation. Their nuclei vary much in shape and the copious cytoplasm is mostly unstained. Sometimes at the periphery of each cell there is a condensed layer of cytoplasm which is dyed by eosin and simulates a cell-wall. Keratinization of epithelium is the cause of detachment of the prepuce from the glans. The author's observations have shown that, whether brought about naturally through testicular activity or artificially by the administration of androgen, the separation of the adherent prepuce from the glans is caused by keratinization of the hitherto embryonic cells composing the adherent epithelia (Figs. 10, 11 ). This differentiation is completed first in the oldest cells; it follows from this that the separation of the two opposed epithelial layers will take place about midway between the two basement membranes from which the epithelial layers have grown.
Strictly regional effect of androgen. The capacity of androgen to induce keratinization is obviously not general; the effect is specific and closely circumscribed; the reaction is biologically purposeful and is confined to those organs of the male where it can be of functional value, or to their homologues in the female. The epithelium of the urethra, for example, remains unaffected although advanced changes are induced by androgen in the contiguous epithelium of the glans (Figs. 10, 11).
Summary. In the absence of an effective supply of androgen, the prepuce remains inseparable from the glans penis or glans clitoridis, though the layer of embryonic epithelium between these structures persists without obvious change until death. Under the influence of androgen the cells of this epithelial partition, at any stage of life, will become differentiated, form keratin, and so cause the two previously adherent epithelial structures to come apart.
II. Additional Examples of the Union of Embryonic Tissues and their Subsequent Detachment as a Result of Differentiation
In Part I of this paper the union and separation of the prepuce from the glans penis or from the glans clitoridis under the influence of androgen has been chosen to exemplify what seems to be a common device in embryological architecture. The advantages of this special example are: (1) we know the sources and chemical constitution of the specific hormone which governs the process, and (2) the separation of the prepuce from the glans may be caused or prevented by simple experimental methods and so is amenable to exact study. It is proposed to consider now some other instances in which the same kind of metamorphosis occurs, although in these instances no hormonal agent has yet been discovered.
Union and separation of the eyelids. During embryonic life, as soon as the two folds forming the upper and lower eyelids come into contact they become united and remain so until the epidermal layer by which they are firmly held together has undergone keratinization. The embryonic epidermis forming the union is like that by which the prepuce adheres to the glans penis in early life, or to the glans clitoridis throughout (cf . Figs. 4, 9 , and 15), and in bothl instances detachment of the conjoined epithelia is caused by keratinization (Figs. 12, 13, 14, 15) .
Fixation of the ear-lobes to the scalp. In the fetal rat and mouse, and in the human embryo up to a crown-rump length of 7.5 cm. and perhaps later, the ear-lobes are not free; they are adherent through;out to the subjacent scalp, and they remain so until liberated by keratinization which is not complete in this region in the rat or mouse until after birth (Fig. 16) . Adherence of the lips and tongue to the dental alveolar processes. At one period of embryonic life the lips and basal parts of the tongue are closely attached to the alveolar processes of the jaws by embryonic epithelium so that no sulcus exists between the lips or cheek and the jaws, or between these and the tongue (Fig. 17) . In these situations, again, detachment of the conjoined surfaces is effected by keratinization. Whether at a very early stage the mouth is completely closed by union of the lips has not yet been ascertained, but the lateral ends of the lips are certainly united. Keratinization of the dorsum of the tongue and of the lips in and near the sagittal plane occurs very early. The earliest human fetus studied from this aspect had a crown-rump length of 21 mm., and in this specimen both the lips and the tongue were keratinized and free.
Union of the digits. The newborn mouse or rat is completely web-footed, the contiguous digits being joined as far as the terminal phalanges by webs consisting of embryonic epidermis. After birth the digits are freed by the occurrence of keratinization in these epidermal webs (Figs. 18, 19, 20, 21) . The human fetus does not show this webbing of the digits.
Closure of the external apertures of the body by embryonic epidermis. The principle that embryonic epidermal tissues become 400 UNION AND SEPARATION OF LIVING TISSUES attached to each other if kept in contact is not confined to plane surfaces, but is applicable also to some of the external apertures of the body. In the course of embryonic life the anterior nares, external auditory mealtuses, urinary meatus, and vagina all become closed by amalgamations of embryonic epithelia, and the patency of these apertures is restored by keratinization and disunion of the epithelial surfaces.
Keratiimzation is not the only form of differentiation causing separation of united epithelia. Although in all the examples given above the separation of epithelial unions has depended on keratinization, this is not the only kind of differentiation leading to patency of hitherto closed epithelial pathways. The formation of mucus or other secretion is equally effective and apparently is the main factor in opening the ducts and acini of glands which in their early stages are solid structures (Fig. 22) .
Union of tissues by collagen. Cellular differentiation does not invariably lead to the separation of adherent tissues in all situations; in the connective tissues differentiation leads to permanent union. The adherence of opposing layers of undifferentiated connective tissue cells is a familiar feature of wound-healing, and of the formation of pathological adhesions. At first the junctions are weak so that the edges of a human operation wound three or four days old, though coherent, can be separated by the tip of a finger. With time the fibroblasts in the wound become differentiated, form collagen, and so bring about firm permanent union. Discussion When the epidermal metamorphoses described in Part I, which are known to depend on androgen, are compared with those in Part II of unknown causation, features are seen which the two groups have in common.
In both groups the processes examined -by the microscope appear to be identical; moreover in every example the changes which lead to the separation of adherent epithelia are delicately graded in their distribution and in the time of their appearance.
These similarities suggest that the developmental metamorphoses under discussion may well depend on hormones. It might be further surmised that the identification of these hormones, if in 401 402 YALE JOURNAL OF BIOLOGY AND MEDICINE fact they exist, would elucidate the cause of some congenital deformities. Summary 1. Examples are given to illustrate the principle that undifferentiated cellular tissues when kept in contact usually become more or less firmly blended.
2. Epithelial tissues united in this way, though their unions otherwise persist, will become detached if their cells undergo differentiation.
3. In Part I is discussed the primary blending of the prepuce with the glans penis or glans clitoridis and their eventual detachment if subjected to androgen.
4. In Part II the union and separation of other organs of the body, not under the influence of androgen, are discussed.
5. The close resemblance between the processes mentioned suggests that those of Part II, like those of Part I, may depend on hormones.
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